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THE ROLE OF THE VASTUS LATERALIS FLAP IN HEAD AND NECK RECONSTRUCTION 
 
Francesca Toia, Sebastiano Oieni, Salvatore D’Arpa, Luigi Montesano,  
Matteo Rossi, Adriana Cordova 
Introduction 
The Vastus lateralis (VL) flap is a very versatile flap: it is easy to harvest, has a long pedi-
cle, and can be tailored to several reconstructive needs. 
It was first described as a free flap in 1992 (1); however, despite its positive features, it 
has only seen a limited take up over time.  Reviewing the literature we found that only 15 
papers with a total of 1999 patients detail the use of this flap in the head and neck.  
Over the last few years, the VL flap has become one of our preferred techniques for the 
repair of wide head and neck defects of various types and in various locations. This flap, 
which can be harvested as a muscle, musculo-cutaneous or chimeric flap, is particularly 
suitable for head and neck reconstruction, as it allows for a two-team approach, and can 
be tailored to the complex three-dimensional structure of this district.  
In this paper, we describe our experience and a review of the literature on the use of the 
free VL flap in the head and neck region, analyzing its indications, advantages and limita-
tions. We also provide technical tips to minimize donor site morbidity. 
 
Literature review 
A literature review of the studies on the use of VL flaps in the head and neck was per-
formed on the PubMed electronic database using the keywords “vastus lateralis” and 
“head and neck”. The references of selected articles were evaluated to identify any further 
relevant articles. Thirteen papers were eventually included in this review.  
Data on the number of treated patients, defect location, type of flap, recipient vessels 
and complications were extrapolated from each study (see table 1).  
Original Article 
©
 
E
U
R
O
M
E
D
I
T
E
R
R
A
N
E
A
N
 
B
I
O
M
E
D
I
C
A
L
 
J
O
U
R
N
A
L
 
 
2
0
1
4
, 
9
(
1
3
)
:1
1
8
-
1
2
6
. 
D
O
I
: 
1
0
.3
2
6
9
/
1
9
7
0
-
5
4
9
2
.2
0
1
4
.9
.1
3
 
A
v
a
i
l
a
b
l
e
 
o
n
-
l
i
n
e
 
a
t
: 
h
t
t
p
:/
/
w
w
w
.e
m
b
j
.o
r
g
 
SUMMARY 
The Vastus lateralis flap is a very versatile flap, easy to harvest and with a long pedicle. It 
can be harvested as a muscle, musculo-cutaneous or chimeric flap. It is particularly suit-
able for head and neck reconstruction, as it allows for a two-team approach and can be 
tailored to the complex three-dimensional structure of this district.  
In this paper, we discuss our experience and a review of the literature on the use of the 
free Vastus lateralis flap in the head and neck region, analyzing its indications, advan-
tages and limitations. We also provide technical tips to minimize donor site morbidity. 
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REFERENCE 
PATIENTS 
(n) 
TYPE OF FLAP SITE 
RECIPIENT  
VESSEL 
COMPLICATIONS 
Flaps  
Complications 
Donor Site Complications 
Ren et al, 2014 1212 
Musculo-cutaneous 
Osteo- musculo -
cutaneous 
Chimeric flaps 
Floor of Mouth 
Tongue 
Cheek 
Oropharynx 
  Necrosis 
Poor Wound Healing 
Skin Graft Necrosis 
Muscles Necrosis 
Haematoma 
Local Discomfort 
Mildly Impaired Muscle 
Function 
Delayed wound healing 
Severe Scarring 
Yanko-Arzi et 
al, 2014 
1 Musculo-cutaneous Posterior neck 
Superficial thyroid 
artery/external 
jugular vein 
None None 
Cordova et al, 
2014 
21 
Muscle 
Chimeric ALT-VL 
Tongue 
Floor of mouth 
Cheek 
Retromolar trigone 
Auricolo-parotid region 
Mastoid region 
Facial vessels 
Superior thyroid 
vessels 
Superficial temporal 
vessels 
Partial Necrosis 
Infection 
  
Acarturk et al, 
2012 
1 Muscle 
Anterior palate  
(recurrent oronasal fistula 
after cleft repair) 
Facial vessels None None 
Lo et al, 2011 1 
Musculo-cutaneous 
  
Anterior skull base 
Superficial temporal 
vessels 
None None 
Christiano et al, 
2012 
1 Muscle 
Palate (recurrent oronasal 
fistula after cleft repair) 
Facial vessels None None 
Nelson et al, 
2010 
5 Muscle 
Orbit 
Maxillary sinus 
Skull base 
Parotid space 
Retropharyngeal space and 
infratemporal fossa 
Facial artery None Small area of numbness 
Spyriounis et 
al, 2008 
12 Muscle 
Maxilla 
Mandible 
Buccal mucosa 
Forehead 
Scalp 
Parotid region 
  None None 
Sardesai M.G. 
et al, 2008 
9 Muscle Head/Neck   Partial flap loss   
Tsai et al, 2006 1 Muscle Maxilla Facial vessels None None 
Posch et al, 
2005 
10 Musculo-cutaneous 
Frontoparietal/orbita 
Mid-face 
Tongue 
  
Haematoma 
Arterial occlusion 
Venous insufficiency 
(all resolved) 
None 
Schipper et al, 
2005 
6 Musculo-cutaneous 
Floor of mouth 
Tongue 
Parotid region 
Facial vessels 
Superior thyroid 
vessels 
Partial Necrosis None 
Chana et al, 
2003 
6 
Muscle 
Musculo-cutaneous 
Skull base 
Superficial temporal 
vessels 
None None 
Demirkan et al, 
2000 
59 
Muscle 
Musculo-cutaneous 
Mandible 
Cheek 
Mouth 
Face 
Superior thyroid 
vessels 
Total necrosis 
Partial necrosis 
Wound dehiscence 
Infection 
Haematoma 
Wolff etal,1998 60 
Muscle 
Musculo-cutaneous 
Forehead 
Scalp 
Facial Skin 
Tongue 
Floor of mouth 
Pharynx 
Tonsillar fossa 
Perforating defects 
Facial vessels Total Necrosis None 
Table 1: Literature review on the use of the free Vastus lateralis flap in the head  
and neck area. 
Clinical series 
From 2009 to 2013, we used the VL flap in 
36 patients for reconstruction of different 
head and neck defects located in the scalp 
(6  patients),  in  the  intraoral  cavity  (21 
patients), in the face (6 patients) and in the 
mastoid region (3 patients). 
Data on the number of patients treated, 
type of flap, diagnosis, recipient vessels 
and  complications  were  recorded  and 
grouped for each defect location. 
Twenty-four patients were male and 12 
were female; mean age was 69 (range: 43-
88). 
All patients received only a single dose of 
preoperative  prophylactic  antibiotic  (2). 
For  intraoral  reconstruction, the parotid 
and the submandibular glands were infil-
trated preoperatively with botulin toxin, to 
reduce saliva and prevent  complications 
(3). 
 
Results 
Literature review 
A total of 15 studies on the use of the VL 
flap in the head and neck district were 
identified (4-18) (table 1).  In most cases, 
the  flap  was  used  to  reconstruct  the 
tongue and the intraoral cavity, but it was 
also used for facial and scalp resurfacing, 
and for reconstruction of deep or perforat-
ing defects. The flap was mostly harvested 
as a musculo-cutaneous flap. 
The  superficial  temporal  vessels  were 
frequently used, but the long pedicle of 
this flap often reaches the facial and supe-
rior  thyroid vessels, which are safer  in 
selected cases.  
Complication rate of the flap was low and 
comparable to other flaps. Complication 
rate of the donor site was also low, as was 
long-term donor site morbidity.  
Clinical series 
In 10 cases, the VL flap was used as a 
muscular flap, in 25 cases as a chimeric 
flap (VL muscle and ALT cutaneous pad), 
and in 1 case as a musculocutaneous flap 
(table 2).  
A muscular flap was preferred for scalp 
reconstruction (100% of cases),  while  it 
was used in only 16% of cases for recon-
struction of other head and neck defects, 
mainly facial defects (Figure 1). A chimeric 
flap  was  preferred  for  complex  three-
dimensional oral cavity or face reconstruc-
tions associated with a radical neck dissec-
tion with sternocleidomastoid (SCM) resec-
tion. In these cases, the cutaneous ALT pad 
was used to repair the defect  resulting 
from tumor removal, while the VL was used 
to reconstruct the SCM muscle and protect 
the carotid artery from exposure and to 
prevent  blow out syndrome (6). Also, a 
chimeric  flap  was  preferred  following 
bisphosphonates-related osteonecrosis  of 
the jaw (BRONJ) resection. The ALT pad 
was used to reconstruct the soft tissue and 
the VL to fill the bone defect in the jaw. A 
musculocutaneous flap was used in 1 re-
construction of a wide defect of the auri-
culo-mastoid region. 
The recipient vessel was the facial artery in 
15 cases, the superior thyroid artery in 18 
cases, the superficial temporal artery in 2 
cases and the occipital artery in 1 case. 
When the flap was used for scalp recon-
struction, the temporal vessels were used 
for anastomosis in 2 cases; the facial artery 
and the occipital artery were used in 2 
cases, while in a further 2 cases a tempo-
rary vascular loop between the superior 
thyroid artery or the facial artery and the 
thyreolingual trunk was achieved with the 
great saphenous vein connecting the flap 
to the neck vessels.  
Overall complication rate was 19%. Only 3 
patients (8%) required revision surgery. In 
all but one case, the VL flap was effective 
in reconstructing the defect. There was 1 
total flap necrosis managed with a secon-
dary reconstruction with another VL flap. 
There was also 1 partial necrosis (skin pad) 
due to compression of the ALT perforator, 
which required a secondary reconstruction 
with a radial forearm flap.  
Other complications were: 1 intraoperative 
thrombosis of the flap pedicle, resolved 
with thrombolysis (19), 1 infection (treated 
conservatively), and 3 oro-cutaneous fistu-
las, 1 of which required surgical correc-
tion. 
 
Discussion 
The VL flap is very useful in head and neck 
reconstruction. The possibility of including 
a skin pad (as a musculocutaneous or a 
chimeric flap), and eventually a bone frag-
ment from the iliac crest (20), makes this 
flap  particularly  appealing  for  complex 
head and neck reconstructions. It is indi-
cated for defects of various types and in 
various locations, and can be tailored to 
both thin defects (scalp) and deep defects 
(jaw resection). Complication rate is very 
TOIA ET AL., p.120 EMBJ, 9(13), 2014 — www.embj.org 
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Table 2: Data on the type of defect and on the flap used for reconstruction 
in the different head and neck areas. 
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VASTUS LATERALIS FLAP 21
low, both at the donor and the recipient 
site (table 1). 
The use of the VL flap has been described 
with different indications in all parts of the 
body, both as pedicled or free flap: recon-
struction of thorax (21), abdomen (22), 
pelvis and genitoperineal region (23, 24), 
reconstruction of lower (25-27) and upper 
limbs (28). Its use has also been recom-
mended  for  controlling  infection  after 
resection arthroplasty of the hip (29) or 
osteomyelitis of the femur (30). 
Over the last few years, several authors 
have pointed out the versatility of the VL 
flap in head and neck reconstruction (1, 4, 
10, 14, 16, 18). However, a review of the 
TOIA ET AL., p.122 EMBJ, 9(13), 2014 — www.embj.org 
Figure 1: Squamous cell carcinoma of the right cheek. Preoperative view (A). The tumor 
was resected (B). A free Vastus lateralis flap was harvested for reconstruction (C). The 
flap was inset (D) and skin grafted (E). One-year post-operative view (F). 
literature has shown that this flap is still 
underutilized, which inspired us to discuss 
the  advantages,  actual  indications,  and 
potential of the VL flap in microsurgical 
head and neck reconstruction. 
Advantages of the VL flap in head and 
neck reconstruction 
- It can be easily and rapidly harvested (1, 
7, 11, 12, 26, 31); 
- It has a consistent anatomy and a very 
long pedicle, thus there is no requirement 
for the use of vascular grafts in most cases 
(1, 10, 11, 16); 
- Its source vessel has a large diameter, 
which simplifies its anastomosis to recipi-
ent vessels (11); 
- It allows for a two-team approach, which 
is  particularly  useful  in  head and neck 
surgery (1, 10, 12, 16, 31). 
- It can be harvested both as a pure mus-
cular, as a musculocutaneous or chimeric 
ALT-VL flap. Also, it can include a vascular-
ized bone graft from the iliac crest (4, 13, 
20), vascularized fascia  lata (16) and a 
nerve graft if required, while the freedom 
of the skin paddle makes it a good option 
for both internal or external lining (16). 
Thus, the VL flap can be tailored to differ-
ent reconstructive defects, ranging from 
small simple and thin defects, to compos-
ite,  three  dimensionally  complex,  deep 
defects (4, 15).  
Actual indications of the VL flap in head 
and neck reconstruction 
Specific head and neck regions are prefer-
entially reconstructed with a muscular VL 
flap – such as resurfacing of face or scalp 
defects – or with a composite ALT-VL flap – 
as is often the case in intraoral reconstruc-
tion. However, in most cases, the choice of 
a VL or of a composite or chimeric ALT-VL 
flap depends on the extension and the 
three-dimensional pattern of the defect. In 
complex defects, a skin paddle is often 
used for resurfacing, while the muscle is 
used for filling dead spaces (4, 26).  
The VL has proved its efficacy in a wide 
range of  head  and neck  reconstructing 
procedures:  
- scalp, face (32) (fig. 1), and posterior 
neck reconstruction (5) 
-  intraoral  reconstruction (palate (7, 9), 
tongue (18)); 
-  coverage  of  exposed  bone,  (artificial) 
dura or osteosynthesis material (14, 31);  
- dead space obliteration (e.g.: maxillary 
sinus) (13, 14); 
 -  reconstruction and separation of oral 
and nasal cavities (13, 14); 
- skull base reconstruction and separation 
of the intracranial cavity from the oronasal 
space (8, 14, 16).  
- reconstruction of the sternocleidomastoid 
muscle in high-risk head and neck cancers.  
It can provide adequate and long-lasting 
soft tissue coverage for the carotid artery 
after radical neck dissection, thus prevent-
ing the carotid blow-out syndrome (6). 
Wolff et al (18, 32) particularly recommend 
use of this flap for extensive or perforating 
defects  and  in  intraoral  reconstruction 
(especially  tongue  reconstruction).  Our 
experience is concordant with the litera-
ture. Our main indications for reconstruc-
tion with a free VL flap are scalp and face 
resurfacing, as grafted muscle flaps give a 
better aesthetic outcome in this region (33) 
(Fig. 1), while our main indication for chi-
meric  ALT-VL  flaps  is  reconstruction  of 
complex or deep defects. Instead, the VL is 
not the best choice for reconstruction of 
small  and  three-dimensional  complex 
structures such as the nose, where other 
local or free flaps are preferred (34-40). 
The VL flap is also particularly useful in 
intraoral reconstruction, especially when a 
large volume is needed to reconstruct the 
tongue  or  fill  a  deep  defect.  However, 
other techniques are indicated when thin 
resurfacing is needed for the cheek or the 
oral pelvis (41-43). 
 Potential and future perspective of the VL 
flap in head and neck reconstruction 
- One reason for the limited popularity of 
the free VL flap is probably the fear of 
related  donor  site  morbidity.  However, 
even though no study has yet objectively 
and extensively evaluated donor site loss 
of strength, many authors  suggest  that 
this is not clinically relevant (6, 11, 14, 16 
23, 26, 31, 32). Donor site morbidity can 
also  be  minimized  by  a  muscle-sparing 
harvesting approach (7, 25, 31). We re-
cently described a muscle-sparing harvest-
ing  technique  based  on  the  segmental 
anatomy of the muscle, which allows for 
the raising of very large flaps, but leaves 
the majority of the VL in place, anatomi-
cally and functionally intact. 
- The free VL flap can also be transferred 
as an innervated flap. Although the use of 
a free innervated VL flap has not  been 
reported yet, it is technically feasible, and 
a muscle-sparing VL flap can even be har-
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vested as an innervated flap (31). Its con-
traction strength is high, but its fibers’ 
length excursion is limited, which makes 
this flap less suitable than the Gracilis or 
the Latissimus dorsii for functional muscle 
reconstruction.  However,  its  use  as  an 
innervated flap may be indicated to main-
tain a stable flap volume over time. 
 
Conclusion 
The free VL flap is an excellent and versa-
tile option in head and neck reconstruc-
tion. It allows reconstruction of large and 
complex defects, and is particularly suit-
able for oral and maxillofacial reconstruc-
tion. 
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